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The practice and methodology of hospital epidemiology in infection control have begun to
mature. At the same time, there is need for an institutionally based clinical epidemiologist to
assist in several other mandatory patient care-related programs in the hospital. Hospital
epidemiology programs should recognize this need, the parallels in other programs, and the
unique opportunity to bring to hospital in-service, teaching, and research, epidemiologic
methodology as a natural extension of its present role.
Hospital epidemiology as a special area of practice has reached a decision
node-whether to remain a subspecialty area of infectious disease practice or
whether to expand into other areas of institutional and community epidemiology
[1]. The successful practice of clinical infectious disease has always been centered in
an understanding of acute disease epidemiology. The profound impact of clinical
epidemiology on the discoveries of causation and prevention of infectious disease
was a central theme in Dr. Horstmann's discussions with her students. In presenta-
tions of model clarity, Dr. Horstmann described each advance as a building block
resting historically on the foundation of previous achievements, until the last
keystone completed the arch of support for intervention or for the next generation
of investigations. In modern epidemiology the study ofchronic diseases has become
the visible clerestory with its flash of stained glass, but the historical supports were
set in the foundation ofinfectious disease epidemiology. The epidemiology ofinfec-
tious disease within health care institutions, or "hospital epidemiology" as it has
come to be known, has the opportunity to play a similar basic role for clinicians, ex-
tending beyond the subspecialty practice of infectious diseases.
Institutional infectious disease practice and control has come to its current pro-
minence for two reasons. First, the successful application of acute infectious disease
epidemiology has contributed to the control of and a major decline in the morbidity
and mortality from common communicable diseases. Second, the pharmacological
revolution has allowed the prolonged survival of an increasingly large group of ex-
tremely compromised patients whose care provides a new ecology of infectious
disease agents, reservoirs, transmissions, and syndromes. Specific interest in institu-
tional or hospital epidemiology is not new. In the wake of the beginnings in com-
munity epidemiology initiated by Graunt, Farr, and Snow, the "hospital
epidemiologists," Nightingale, Semelweiss, Lister, and Holmes, made their infec-
tious disease correlations with equal grace.
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The term hospital epidemiology first appeared in the late pre-antibiotic era [2] in
relation to recommendations for the control of institutional outbreaks of diarrhea.
Thereafter, the term disappeared with the first successes of clinical antibiotic use.
Institutional medicine, based on modern pharmacology, produced such positive
relative advantages over historical experience that the negative features of medical
intervention were either overlooked as insignificant or as acceptable variations.
Hospitals grew in number and in size as the public attributed increasing amounts of
medical success to their presence.
Yet in the midst of this optimism there grew the recognition that even the most
beneficial of major advances had coincident costs [3,4]. In institutional infectious
disease practice, microorganisms grew resistant to antibiotics more quickly than new
chemical variations could be marketed, and new syndromes and diseases appeared in
the immunocompromised patient, filling the void left as community communicable
disease diminished in frequency and importance.
Hospital epidemiology in title and in practice reappeared coincident with dif-
ficulties in the control of penicillin-resistant staphylococci in hospitals. In delibera-
tions ofthe American Public Health Association (APHA), the programs ofthe New
York City Department of Health [5], and in the programs of the Communicable
Disease Center [6], support grew for the development of a position on the hospital
staff of an individual competent in acute infectious disease epidemiology. The
Hospital Infections Branch at the Centers for Disease Control (CDC) was originated
in support of this concept.
Physicians themselves were slow to respond to the call for a "hospital
epidemiologist," but in Great Britain and later in the United States and Canada,
there appeared among their nursing co-workers the infection control coordinator or
"nurse epidemiologist." Supported in training programs by the CDC and by the
Joint Commission on Accreditation of Hospitals (JCAH) through the codification
of infection control standards, a professional organization of some 6,000 members,
the Association of Practitioners in Infection Control (APIC), has flourished. Only
recently has sufficient physician interest jelled to form a Society of Hospital
Epidemiologists, following much discussion of the need and direction of the
organization.
While the titles hospital epidemiologist, nurse epidemiologist, and hospital
epidemiology imply the broadest concerns of the science, the main interest of its
practitioners remains in institutional infectious disease control. The titles of the
Association of Practitioners of Infection Control, the Hospital Infections Branch of
the Centers for Disease Control, and the generic term, infection control practitioner,
precisely describe this reality.
While the Society of Hospital Epidemiologists of America is more broadly
named, its professional attachments remain almost entirely to the Infectious Disease
Society of America, the American Society for Microbiology, and APIC. The find-
ings of the CDC Study on the Efficacy of Nosocomial Infection Control (SENIC)
emphasize the role ofpathologists, microbiologists, and infectious disease specialists
in the individual practices of hospital epidemiology and point out that only 25 per-
cent of this group have received any special training in "hospital epidemiology" [7].
The need for improved educational components in epidemiology for each of these
groups has been commented upon in critiques of the present practice of hospital
epidemiology.
Hospital epidemiology has been a "growth industry." Such has been the pressure
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to control the risk of nosocomial infection that dedicated programs form a portion
of the basis of accreditating and licensing standards for hospitals in almost all areas
of the United States. Each institution supports an infection control program, three
new medical journals publish work in the field, credentialing standards for practi-
tioners in infection control are under discussion, and the first academic programs
are appearing in nursing and medical schools.
Significant advances in research in nosocomial infection control have been made
in the microbiology of nosocomial infections, but the epidemiology of hospital in-
fection control, until recently, has remained largely descriptive and analytic. Ex-
perimental epidemiology has just begun to be broadly used with the result that,
nearly 20 years after the renewed effort in the field, a major portion of the control
methodology remains untested. However, some investigators have begun to apply
more sophisticated epidemiological methodology as a routine part oftheir investiga-
tions. The concepts ofrisk density, case mix, time weighting, risk ratio, relative risk,
and variation by type of study have begun to appear in the nosocomial infection
literature [8,9].
As its methodology matures, should hospital epidemology remain committed only
to the study of infectious diseases? Nosocomial infections are but one of the risks
encountered by hospitalized patients. Untoward events in patient care have been
described across the full spectrum of physical, chemical, ergometric, and
psychological injury [3,4]. In most hospitals noninfectious events are addressed by a
patient safety program loosely supervised by the nursing service. More recently a
cooperative group of individuals from safety, administration, clinical, and legal ser-
vices have joined in a function termed "risk management" [10]. In some institutions,
a "risk manager" coordinates the various aspects of the evaluation and control of
untoward events in patients. These programs have developed out ofthe institution's
need for liability control.
For the interested hospital epidemiologist it is evident that the methodology and
data collection necessary for an effective patient safety program is entirely parallel
to current infection control programs. Conversely, infection control may well be
considered as a biological safety program. It is therefore remarkable that these pro-
grams have remained largely independent functions in the hospital. One explanation
of this separation may be in the risk manager's attention to liability control as the
main focus ofthat program, while the emphasis in infection control has always been
at incident prevention. Another could be that the principles of safety programs are
not a visible portion of most medical or nursing curricula.
In current practice, the hospital epidemiologist routinely extends advice to the oc-
cupational medicine services of the hospital concerning communible disease evalua-
tion and control in health care workers. The opportunities for the hospital
epidemiologist to study the other potential risk factors in these employees has not
been exploited despite the general recognition ofhigh accident incidence and severity
rates in this industry.
Two additional programs are ofimmedite interest to an individual concerned with
the broader concepts of hospital epidemiology. These are the cost containment-
related utilization review programs of the Professional Standards Review Organiza-
tion (PSRO) and the quality assessment-oriented patient care evaluation programs
mandated by both the PSRO and the JCAH. These programs are devoted to evalua-
tion of the efficiency and efficacy of medical care delivered by the institution. In
most hospitals and health care institutions these programs are supervised by a nurse,
227WALTER J. HIERHOLZER, JR.
the quality assurance or utilization review coordinator. The program methodology,
the committee structure, and the intervention techniques of these quality assessment
functions in the hospital are extremely similar to the infection control and risk
management programs described above.
The infection control, occupational medicine, patient safety, utilization review,
and patient care evaluation programs are all designated as standard and required
functions for the hospital by the JCAH and/or the PSRO, and, in some states, by
the Department of Health.
When one reviews the data gathered for each of these mandated programs one is
struck by the extensive duplication. The patient demographic data requirements for
each of these programs are nearly identical, as well as major components of pro-
vider, diagnostic, and therapeutic information. The sharing in collection, abstract-
ing, collation, and evaluation of these data could increase the efficiency and lower
the costs of the individual programs. The use of automated data bases appears ideal
for these purposes. The hospital epidemiologist with an interest in shared programs
could have available an increasingly large patient information data base in the com-
ponents of a hospital information system. If the data for the programs described
above are included, the information will include universal discharge abstracts,
utilization review abstracts, infection control reports, communicable disease reports
for public health departments, billing, and census reports. In addition, many institu-
tions have available, in automated format, clinical laboratory reports, X-ray
reports, dietary reports, and, in some cases, pharmacy and other ancillary services
data. If a knowledgeable hospital epidemiologist involves her/himself with the
development of these automated systems, (s)he will find increasingly useful tools
from which to explore heretofore largely unavailable clinical correlates. The details
of these data bases, while not approaching the "complete" information of the hard
copy medical record, so surpass that source in timely retrieval, legibility, reliability,
and cost, that it seems reasonable that, in the future, exploration of computerized data
bases will replace the unpleasant and cumbersome record review now used in many
phases of clinical research. Finally, this data handling remains in an environment
which increases institutional confidence in secure and confidential handling of the
information.
While the nurse epidemiologist devoted to infection control found support in
training programs sponsored by the government, several states, and in a strong pro-
fessional society, the safety, occupational health, utilization review, and patient care
evaluation coordinators in the hospital have found minimal assistance. As a result,
few of these professionals working in the same institution recognize the parallels
within their programs or the usefulness of epidemiologic methods for them. Of more
concern is the observation that most nurse and hospital epidemiologists devoted to
infection control do not recognize the parallels or opportunities available in these
other mandated hospital programs. Some have avoided work in these other pro-
grams because of unfamiliarity, but many have realistic concerns over loss of con-
trol, the lack of institutional support, or their own competency in the more diffuse
areas of multiple programs.
Powerful advocates of shared function in the "quality assurance" arena have ap-
peared in the American Hospital Association and in the JCAH [11,12] but in-
dividual models are few and not currently well supported by infection control pro-
fessionals.
Recognizing these grouped opportunities, the hospital epidemiologist, the nurse
epidemiologist, and those "unrecognized epidemiologists" currently invested in pro-
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grams in patient safety, occupational medicine, and quality assessment and
assurance, may provide, through coordinated effort, more efficient services to their
individual programs and the common end of improved patient care delivery.
This expanded hospital epidemiology program also provides unique educational
opportunities to demonstrate practical epidemiologic methodology to the practicing
clinician and medical care worker.
This broad concept of the role of the hospital epidemiologist is not new. While the
core of interest and expertise described by the APHA, the CDC, and the New York
City groups in the 1960s rebirth of hospital epidemiology were in infection control,
each group described the opportunities for the use of epidemiology in other hospital
activities. Fuerst et al. described their programs as "an example of the further exten-
sion of concepts and techniques of preventive medicine into the total field of
medicine" (through the) "training, presence, and influence of the hospital
epidemiologists." At the same time, Dr. Langmuir, then at the CDC, wrote that the
hospital epidemiologist, "would introduce the practice of epidemiology into the
hospital environment." He also noted that, "opportunities for the conduct of
epidemiological investigations are unique," and finally, "the concept of the hospital
epidemiologist should be recognized as an important function in the hospital
medical center."
Current authors interested in the quality of medical practice have continued to
comment on these concepts. Dr. Theodore Eickhoff has recently stated that, "to
identify this field as merely the direction of a hospital infection control program
may be far too narrow," and "the principles and methods of epidemiology . lend
themselves superbly to the study and better understanding of a number of other
phenomena within the hospital," . . . including, "the identification of factors that
influence personal behavior and patterns of practice," and, "the evaluation of
diagnostic, preventive, and treatment modalities - in hospitalized and ambulatory
patient" [13].
Dr. Robert Ebert, in an editoral in the American Journal of Medicine, has sug-
gested that a special unit be created in clinical departments devoted to the problems
of effectiveness and efficiency. Such units would be staffed by physicians qualified
in clinical medicine but with additional formal training in epidemiology and
biostatistics. The unit should be involved in studies of effectiveness as a consultant
concerned with design and interpretation of results. It could identify problems, pro-
vide the settings in which to do studies, and mobilize the necessary experts for any
particular study [14].
In need, in format, and in function, an expanded role for the hospital
epidemiologist beyond infection control continues to be recognized and commented
upon. As the practice of hospital epidemiology within the health care institution
develops from the base of infectious disease epidemiology to study other types of pa-
tient care epidemiology, it will require the tools of chronic disease methodology.
Having such, it will be of value in significant areas of planning, cost effectiveness,
and cost benefit evaluation. As the sharing of communicable disease information
between regional networks of institutions and health departments becomes more
common, the return of the hospital epidemiologist's interest from institutional con-
fines to that of the region served by the institution will be a natural extension of ac-
tivity. In cooperation with public agencies and the epidemiologists of other health
care institutions, regional data bases will be formed, and some, but not all, of the
problems identifying the precise population served may be solved. With this exten-
sion activity into community public health, the epidemiologist returns to the original
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arena of his science-the population at large. We are at the decision node. In my
view this analysis and historical precedent underscore the need for hospital
epidemiology to expand beyond its present limited role.
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